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The Welding Department of The Central Scientific Research Institute of Technoloegy
and Engineering (TsNITTMash) at' Moscow has for meny yesrs conducted invéstigations
in the technology of welding of different kinds. These efforts have resulted
in the intreduction into industry of electrodes and fluxes of new types for
menugl snd gutomatie elettric arc welding. Welding applisnces snd equipment of
several types have been produced for welding under a layer of flux snd for
‘regigtenee welding, which sre alresdy operating in different branches of
Industry. :
2, The Welding Department maintaing cloge contact with other selentific inw
stitutions oegupled with problems of “wglding, €.g., Elsctric Welding Institute
of the Aesdgmy of Helences of the Ukminten SSR, Welding Seetion of the Scademy
of Seiences of the USHER, Welding Leboratory of NVIUB, Welding Taboratory of
the Elektrik Works in Lenfpgrad. ) _

1 -

3 At’éach:eﬁ to the department sre the following lasbhoratories:
.Isboratory of Eleetric Arc Welding

Iaboratory of Resistence Welding
Welding Laboratory:studies other methods of welding, such as gas welding,
atomic-hydrogen welding,ete. z i
\ Laboratory ef Electrodes mnd Fluxes Desument Ne. 2 oo
Ne Change in Blass. []
) Daclassified
_ Glass. Chanzed Tor T8 8 @
I Autha MR T0-2
.PEI’QQILH&]- ) Date: 01 SEP 1978__

# b, The head of the Welding Depmriment 18 Konstantin Ant OUOVITH Udatov, Stalin 50X1-HUM
Prize Winner. Fclewing tre the names of other sclentists end engineers
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worklrg in this department: ‘ ‘

Professor A,A. Alov, Dry of Tech. Se.

I.0.. Brinberg, Cand. of Tech. Se., Stalin Prize Winner

Professor A,8,CGelman, Dr. of Tech., Sc. )

‘Professor ¥aM, Xuzmak, Dr. of Tech. Sc. (also works in other seientific ine
© stitutlons; €.g., Moscow Petroleum

Institute imenl Gubkin)
Botsent V.A, Lapidus, Cand. of Tech, Se.
Professor K.¥. Lyubavskly Dr. of Tech:. Se., Stalin Prize Winner

Engineer TV, Ambramovea:
Engineer 8.8, Astafev
Engineer A,A. Chekanov
Engineer V.P. Glukharev
Engineer L.V, Godub
" Engineer I.N.. Grabov ;
Engineer M.F, Khrobastov, Stalin Prize Winner
Engineer V,I. Klementov '
Enginger-designer S.N. Komissarov
Engineer B,I. Lazmrev
Engineer V.V, Orlov
Engineer F. I, Paghuksnis
ingineer N.F, Prudnikov
Engineer P.G. Rybulks, Stalin Prize Winner
Engineer-desgigner ¥8,5h, Slepask
Engineger T,A. Vashurova :
Engineer V.P, Yekushkia, Stalin Prize Winner
L.M. Yarovingkly Stalin Prize Winner

Aetivities

5« .0z of the lmportant works accomplishéd by the department was the study of
& method of sufomatic flux welding and bringing 1t up to industrisl utili-
zatlon ptandard. Although the main work in this field was performed in

' the Blectrie Welding Institute of the Academy of Seiences of the Ukradnian
85R, heafed by Academician ¥#.0. Paton (féymerly for six years supervisor
of the Welding Dept of TsNITIMash) the work performed in the Welding .
Tepartment was no legs important, because many of the problems were .worked
out on somewhat different linen. K

6. Work en construeting equipment for automstic flux welding was started in
the Welding Department as far back ag 1941. Assimilation of thip method
of welding proceeded during the first years of the war on .the lines of
experimental selection of seversl alternstive fuging agents and wires.
Alresdy in 1942 the first model was made of a traetion welder (svarochny
traktor) succemsfully mdapted at the Uralmash Engineering Works. Inten-
slve work on the improvement of automstic welding equipment began towards
the end of 1943, when side by side with work on the design of new models,
research work was alse developed.

T« After the war, commencing in 1945, the gystematic study of problems of
: antomatie control of welding mnd of the theoretical cauges of welding
processes Wag begun. - ’ ‘ :

8. The best specimens of native and foreign welding hesds (svarochnaya golovka)
&nd other applisnces were tested. By 1946 and 1947 uncomplieated, relisble
welding equipment was evolved by the Heparm?ﬁnt and shepted by many in-
dustrigl enterprises, e.g., traction welder (svarochny trektor) UT-12004
traetion welder UI-2000, welding hesd B, welding head V, and an appliance
for sesmiog boiler jointe {obvarka kotelnykh svymzey).
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9. Traction welders UT'-1500 snd ¥P-1250, sutomatic welder SST-3, as well =s
manipulators and various other deviees, were designed at a later date,
10. -Following are some detalls of the sbove-mentiloned welding equipment .
8. Welding Fead (3varochrsys Golovka), Type B

1) ‘Used for autometic flux welding of butt - and T=Joints of metal
2 to 20mm thick, longitudinal and cireular seams.

.2) Dlameter of electrode wire: 3-6mmi.
3.} Strength of welding currents 300-1300 amps.,
43 Eleetrode feeding speed: 0.32-1.66 meters per minute.
5) Dimensions of head, without panel and bunker: L15x330x245mm,
6) Weight of head, without psnel and bunker: 16 kg.
7) Electrie motors; type UM-22, 55 watts, 950 - 8250 rup.m.
ba High-power Welding Head, Type 'V .
1) Ueed for welding metal of great thickness on fixed mount ings o
2) Dismeter of electrode wire: 6-10mm, ‘ ’
3) Strength of welding current: 1,000-3,000 amps.
1#) FElectrode feeding speed: 0.5-2 meters per minute.

5) Regulation 15 done by means of an even change in the gear ratio
of the speed varigtor and one pair of changesable pinions.

6) Maximm tractive foreces 150 kg,
7) Ivimensions: 885 x 775 x 335 mm.
8) Weight: 148 kg.

9) Elegtric motor; type 1-10/k, three~phaee, asynchronous, 0.25 kv,
1:.13‘50 TsPalllo

g. - Traction Welder (SvarochnyyTraktor), Type UT-1200

1) Ured for automatic welding of butt and corner Joints of & grest
variety of objects,

2) Diameter of electrode wire: 3-6 mm.

3) Strength of welding,aurréntg 300-1300 amps .,
Ly Speed of welding; 6-82 meters per howr.

5) Weight: 1%5 ke.

6). Cmpmcity of flux holders 12-14 ke,

7) Spare glectrode wire in adapters 8-12 kg.

8) The driving mechanism for shifting the traetor comsimts of & small
agynehronous electric motor of 250 watts and 1,500 r,p.m. sy 8nd &8

'
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gear box providing 16 speeds between 6 and 82 meters per hour.
© 9) The electrical equipment of the welding unit cénaists of welding
transformers, regulators, contegct-maker, current transformer,
ammeter, voltmeter,ete.
"d, Universal Traction Welder, Type UT-2000
| 1) Thickness of metal welded in one operation: 2-35 mm.
2) Diameter of electrode wire: 3-8 mm.
3) Streﬁg'th of welding currgnt; 300-2,000 amp.
L) Sp;aea of welding: 10-330 meters per hour.
5} Weight: 130 kg.
6) - Gauge of track: 230 mm.
7) Width of base of truck: 410 mmm,
8) Capacity of flux holder: 10 kg.
9) Spare electrode wire in adapter: 3-12 kg.

10) E’er welding corner joints the welding head can be inclined to the
: required angle along or across the Joint.

11) Electrical equigment; Welding transformers, regulators, contaet-maker,
current fransformer, tension.relay, two reversible startersy cub-out
- Bwitched, safety fuses, electrieal applianceés for the control of the
strength of welding current snd are tension, smmeter, voltmeter, con=
trol panel with mix push~butions and two change~over switches.
&, Hoiler Joint Seeming Appliance (Apparat dlya Obverki Kotelnykh Svyazey )

1) This ie & small portable weldipg head used for contour seaming of
boiler joints and slmilar parts having s dismeter of 19-30 mm,

2) Diameter of electrodes: 4 and 5 mm.

3) -Length of electrode: 450-500 mm.

1&? Electrode feed for one turn round the Jointy 79-115 mm.
53 Duration of one turnz 4.8 - 7.1 seconds,

6) Strength of welding current; 14504900 amps .«

7) Dimensions: 410x250x245 mm; -

8) Elec"triﬁmotor:,three—phase., egynchronous, 100 watts, 1,500 r,p.m,

9) TFlectriesl equipment: Welding transformer, contactemaker, tension
relay, terminals,ete.

£« Trastion Welder, Type U?E—-lQEO (1950) .
‘1) This is an improved version of the 1949 type WI-1500,

2) Dbiemeter of electrode; 2.5-6 mm,
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3) Speed. bf welding: ,13-'83 meters per hour. 50X1-HUM
L)  Strength of welding current: 300 to 1250 amps.
5) Weight of trmetor: B ke,
_ ’6) Spare electrode wire in sdapter: 10 kg.
A1l the welding heads and traction welders enumerated above have been and aré
being used with great success in many engineering works. Traction wselders

gre being used in the Lyudinove Traction-enging Works for the welding of
rectilinear semms on the fire-box casing of the engine, Kherson Tractor-éng-

‘ine Works, Ordzhonikldze Works in Podolsk(for the welding of exterior and

interior lengitudinal boiler seams, and of eirpgular drum sesms), Novy

. Kramatorsk Engineering Works imeni Stalin, Elektrostal Works,and in many

others, The holler joint seaming gppliance has been much utilized in facto~
ries making locomotive traction-engine bollers, and hae eliminsted the
neeespity of having highly skilled welders,

A range of high-grade electrodes for sleectrie src welding has been evolved in
the Welding Depertment. Following are the ngmes of some of the brands ¥
together with the nmmes of the engineers who hasve been responsible for thelr
evolution.

8. TeSh-l, 2, 3, b; TaL-2, 3, 4, 5, TeM-7.

b, TsI-lm, TsI-lts. Alov and Sokolov.

¢. OMM-1, 2, 3; OMU-1. A.A, Yerokhin,

d. O0MA-2, OMG. N.,A. Sckolove

& OMM-5. K.V, Lyubavskiy

£, TaM-73. Alov.

-Following are particulars of some of the above-mentioned eleetrodess

8, OMM-2 is mainly used for welding low-carbon steel. Following are the conw

stitpents of its thick coating: 20.8 per cent titenium ore, 20.8 per
tent ksolin, 29 per cent menganese ore, 16.8 per cent ferromanganese,
12.5 per cent sterch (by weight). To this mixture is added 22 per gent
by weight of liguid glass. '

by OM¥~l ig malinly uséd for welding .me‘d'.ium—carbon steel.

¢« OMM-5 18 mainly used for weliing ,mez;,iwn-ealrbcn steel. Following im the

: compotiitlion of its comting: 37 per cent tltaniwm ore, 13 per ecent
feldspar, 21 per cent mangenese ore, 20 per cent ferromanganese, 9 per
cent starch or wood meal. To this mixture 30 per cent of liguid glass -
1s sdded., Wood mesl im prepared by romsting pine sawdust wifhout mesess
of air, and then pulverizing it. - '

d. Electrodes TeSh-1, 2, 3,and 4 are used for building up (naplavks) the
surfaces of worn-out and new stamps for drop forging. TeSh-l is made
of 3 Kn¥8, ET-160, and’ No.40 Treads & stegl. The thick coating is come
posed of 54 per cent merble, 23 per cent tbitenium ore » 10 per cent of
‘granite (slc; misprint for graphite 7) s 5 per cent ferromanganese, 8 per
eent Ferrochromivm. Liguid glass iy esdded to. this mixture to the extend
of 30 per cent. ’

. TsSh-2 is made of 5KhiM, SKHGM, and similar steels.
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£. Tedh-3 is made of 7 Kh-3 and similsr steels.

g. TeSh-% ig made of ShKh 15.4 steel.
h, Tsl«lm and TaI-lts are used for building up eutting tools.

1. AL-Q, 3, and 4 are used for welding chrome-nickel stainless steel. The
thick combing of TeL-i 1s ¢omposed of 35,5 per cent chalk, 4l per cent
titenivm ore, 15 pPr cent, molybdemum, 8,5 per eent ferromanganese, Wi‘th
&n gddition of 30 % of 1iqu1¢1 glaes to the mixture. :

To improve the quality of electrodes #nd to increase the ptabllity ef the
electric gre, gpecial pressing deviees hsve been designed by the deparitment
for gomting electrodsg with a sperial ecompogition under high pressure. Ong
&uch press of 19%0 pattern coats up to 300 electrodes per mimute.  Another,
an improved ope of 1950 pattern, eombs up to 500 per minute. These preeses
BYE- alrerady being used in many undertskings.

Blg Jobs have been carried out in the Walding‘nepartmem in the investigation
of fluxes for flux welding, and & number of ‘bzpﬁﬂ of flux have been evolved;
which &re at the present time being employed n numercus enberprises. One: of
the shief dirvectors of this work was Professor V.K, Lyubavskly, Fluxes of
mny different Lypes, aetive, passive, high-menganese, non-mangsunege, ebe,

were all Investiggted.,

Fuged fluxes sre menufmetured in the department's leboratory. For this
purpose the laboratory is Bpe:c:.ally equipped with an electric furnsce with
8 ghaft of shaped graphite brick (shekbts iz Pmgonno-grafitovogo kirpicha) P
ball mills for grinding components; sifting dereens, driers, ete. Follow-
ing are brief particulsrs of some of the fluxes:

&, A%-3 flux, used for welding low-cerbon snd low-8lloy steels by means of a
low-garbon or manganese sllicate elepirode wire, is composed of 50 per
cent silies, 18 per cent limestoms, 16 per cent mmngsnese ore, 9 per
cent dolomite, 3 per cemt flu«:n:".s&pzzc,z*,I % per eent impuritles.

b, OFs-lstE Tlux, used for welfing low-carbon steel with e low-tarbon electrode
wirs, 1s composed of 45 per cent mengenese ore, %0 per sent silica,
10 per cent Tluorspar, 5 per cent Impyrities,

¢. Slag flux ASh type, supplied by the Asha Metellurgical Works, was lm-
proved by the introduption of new componentg. It 18 now composed of L5 pey
gnt silies, 13 per cent mangsneBe ore, 30 per went limegtone, 12 pe‘.r‘
cent aliminum oxide.

The fcllowing i & description of a three-phase spot welding mgehine.

H. The Welding Pepuctment carvied oul g great desl of wox*k in the investis
estion of resistance welding, whic:h ‘resulted in the production of
seveyal muchines and sppliances for industry. The leading role of
studying problems of spot welding is played by Professor A.S,. Gelman,
In 1950 & thres-phase spot welding shine was designed under hip
guidance, Thip machine, after testing, went into industrisl use,

b. The threfe-pha.se spot welding mmchine is intended for welding . steel parhs
up to 12 mm thick. Follc:wing are sane particularss

1) Meximum powers 250 kva.
8)  Meximm thigkness of each part yelded: 12 mm.

3)  Maxtmom distancs betwesy electrdfied: 400 mn (the slectrodes sre
watetrwﬂooled;) )

%) Mecimm foree on elestrodes: 10,000 kg.
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5) Pressure in mir eircuit: 5 stmospheres.
6) Dimgnsions: height ~ 1,825 mm; width - 1,050 mm; depth - 2,300 mm.

. e, Low-Treguency current iy used in the welding circuit. Currsot of indug-
trigl fregquency 18 teaneformed inte low-freguency current by means of g
gix-phage lgnitpon rectifier and sn ignitron inverter, The rectifieris -
ignitfime Bre fed from the six phases of the mecondgry winding of an-
enoflz trensformer. JIgnition of ignitrons i effected by thyratrons.
‘Ihefri is Bls0 B special low-power rectifler with = tWo-&umd.e kenotran
5 Te48. .

d. ‘The welding mssembly conmlsts of two parts, the maching proper aund the
eontrolling deviees. The weldisg traneformer is fixed within the
mechine. The distance between the electrodes, which sre located on
the lower and upper arms of the machine, can be changed and may be
mede g8 high as 400 ma, ‘The lower elsctrode-holding srm is. controlled
‘prevmpblenlly. - The upper srm is reigsed and Iowered hydreulicslly.

%. To obtain the fores necessary to bear on the electrode during welding,
mesximom 10,000 kg, oll under a pressure of 200 atmospheres 1s introduced
Inte the hydraulic cylinder of the upper arm. The required oll pressure
is developed in a hydro-premmatie trapsformer attsched to the gir eir-
cult of five stmospheres pregsure.

f. A thermoregulaior of TsNilmWmsh pattern 1s comected with the welding
control circult to compensate any possible variations of the current,

g« The whole weldling opeiatdon hes been made sutomatic. It is controlled
by seven-step slectric relays of time and a system of‘ intermedinte
:L“x*?la‘ys,K .

b, The ignitrons used In the mechine are of the IG-1, IG~-2, IG-3, IG-h,
© apd 1G-100/100¢ types. ’50X1-HUM

Conment s “hef gevernl organization and activities of the Central
Scigntific Research Tustitute of Technology and Engineering (MEITMash), of
which the Welding fDepsriment forms & p&t“t‘

B i
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